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00© Transfer device for transfer presses. 



T-© A transfer press includes a plurality of regularly 
CO spaced upper and lower dies (38 and 39) which 
q together define a process line and parallel guides 
(40 and 41) on opposite sides of the process line. A 
plurality of interconnected, regularly spaced trolleys 
(42) are movably supported on the guides (40,41) 
and connected to first drive means (64,67) arranged 



to reciprocate the trolleys on the guides. Workpiece 
supporting means (60) are vertically movably moun- 
ted on the trolleys and extend perpendicular to the 
process line and are connected to second drive 
means (75,68.71) arranged to reciprocate the work- 
piece supporting means vertically on the trolleys. 
Workpiece holding means constituted by vacuum 
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cups (61) are carried by each workpiece supporting 
means and arranged to engage a workpiece (62) and 
to hold it whilst moving along the process line. 

Fig. 5 



38 
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TRANSFER DEVICE FOR TRANSFER PRESSES 



The present invention relates to a transfer de- 
vice for a transfer press and to a drive system 
therefor and to a method of transferring workpieces 
through a transfer press. 

Prior to the detailed description of the present 
invention, a conventional transfer device will be 
described with reference to Figures 1 and 2 so as 
to explain the technical problems associated with it 
which the present invention aims to solve. Figures 

1 and 2 are a perspective view of a known transfer 
device and a further similar view illustrating the 
operation of the device whilst Figure 3 is a side 
view of the drive system for the device which 
includes a pair of vertically movable frames 1 and 

2 (referred to hereinafter as "lift frames") disposed 
on opposite sides of a die array comprising a 
plurality of dies and extending parallel to one an- 
other and to the direction of the process line. A 
plurality of movable stands 3 and 4, which are 
movable in the direction of the process line, are 
mounted on the lift frames 1 and 2 and intercon- 
nected such that the distance between the adjacent 
pairs of movable stands 3 and 4 is maintained 
substantially equal to the distance between the 
adjacent die or process stations A and B. The 
movable stands 3 and 4 are drivingly coupled to a 
drive system (not shown) such that they may be 
reciprocated in the direction of the process line. A 
pair of supporting stands 5 and 6, which are re- 
ciprocably movable toward or away from each oth- 
er in the direction of the process line is mounted 
on the pair of movable stands 3 and 4 and cross 
bars 7 and 8 are mounted on the opposing sup- 
porting stands 5 and 6, respectively. A plurality of 
vacuum cups 9, which can releasably engage and 
retain a blank sheet by suction are mounted on the 
cross bars 7 and 8. Reference numeral 10 repre- 
sents pressed articles or workpieces. 

After the articles 10 have been pressed at the 
upstream die station A, the lift frames 1 and 2 are 
moved upwardly. While the cross bars 7 and 8, 
which were maintained at the retracted positions 
adjacent to the intermediate position C, are moved 
away from each other, the movable stands 3 and 4 
are moved to the station A. Thereafter the lift 
frames 1 and 2 are moved downwardly to lower the 
cross bars 7 and 8 toward the articles 10 at the 
station A and then the vacuum cups 9 are actuated 
to cause the articles 10 to engage the cross bars 7 
and 8. Next the lift frames 1 and 2 are moved 
upwardly and the movable stands 3 and 4 are 
moved in the downstream direction to transfer the 
articles 10 to the downstream die station B. Then 
the lift frames 1 and 2 are lowered and the vacuum 



cups 9 are released so that the articles 10 are 
lowered and placed at the downstream station B. 
Thereafter the lift frames 1 and 2 are again moved 
upwardly. While the cross bars 7 and 8 are caused 
s to move towards each other, the movable stands- 3 
and 4 are moved back to the intermediate position 
C. Then the lift frames 1 and 2 are lowered while 
the cross bars 7 and 8 are retracted and the 
articles 10 are further pressed at the downstream 
10 die station B. 

Thus, as a result of the periodic movements of 
the lift frames 1 and 2, the movable stands 3 and 4 
and the supporting stands 5 and 6, the cross bars 
7 and 8 are caused to move vertically, transfer the 
rs articles 10 and move toward or away from each 
other so that all the articles 10 are sequentially 
transferred in the downstream direction from station 
to station and automatically pressed at a plurality of 
die or process stations. 
20 The transfer device described above includes, 
as best shown in Figure 3, a first drive device for 
reciprocating the movable stands 3 and 4 in the 
direction of the process line and a third drive 
device for reciprocating the supporting stands 5 
25 and 6 in synchronism with the movement of the 
movable stands 3 and 4 and causing them and 
thus the cross bars 7 and 8 to move toward or 
away from each other on the movable stands 3 and 
4. More specifically, the first drive device 1 com- 
30 prises a horizontal rack 11, which is coupled to a 
power source (not shown) to be moved horizon- 
tally, a pinion 12 in mesh with the rack 11 and a 
vertical rack 13 in mesh with the pinion 12 with the 
upper end thereof being securely connected to an 
35 associated lift frame 1 or 2, whereby the lift frames 
1 and 2 are moved vertically when the rack 11 is 
moved horizontally. 

The second drive device comprises a carriage 
15 which is located at one end of the lift frames 1 
40 and 2 and connected to the movable stands 3 and 
4 by a connecting rod 1 4 and is reciprocable in the 
direction of the process line, and a feed lever 20 
whose upper portion is vertically slidable in a verti- 
cal groove 1 6 formed in the carriage 1 5, and which 
45 is pivoted about a pivot pin 17 and carries a cam 
follower 1 8 at its lower end in contact with a feed 
cam 19. When the feed cam 19 is rotated, the feed 
lever 20 is caused to pivot about the pivot pin 17 
whereby its upper portion slides within the groove 
so 16. The swinging movement of the feed lever 20 is 
translated into movement of the carriage 15 in the 
direction of the process line and thus also of the 
movable stands 3 and 4. 

The third drive device comprises a cam plate 
27 attached securely to the lift frames 1 and 2 and 
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having a closed-loop cam surface consisting of a 
downwardly directed cam surface 21, a reversal 
cam surface 22, an upwardly inclined cam surface 
23, an upwardly directed cam surface 24, an up- 
wardly inclined cam surface 25 and a second re- 
versal cam surface26 and an inverted T-shaped 
lever 33 which is pivotally connected at the mid- 
point between its lower ends to the carriage 1 5 by 
a pivot pin 28 and at one lower end has a cam 
follower 29 in rolling contact with the closed-loop 
cam surface (2126). Connected to the other lower 
end of the lever 33 is a bias cylinder 30 for 
pressing the cam follower 29 against the cam sur- 
faces 21-26. The lever 33 is connected to a push- 
pull rod 32, one end of which is slidable in an 
arcuate groove 31 formed in the upper end portion 
of the lever 33, as will be described in more detail 
below. The push-pull rods 32 extend through the 
movable stands 3 and 4 such that they are re- 
ciprocable in the direction of the process line to 
impart a driving force to the supporting stand 5 and 
to the supporting stand 6 through a rack 34, a 
pinion 35 and a horizontal rack 36, whereby swing- 
ing movement in the direction of the process line of 
the lever 33 in unison with the carriage 15 is 
translated into movement of the push-pull rods 32 
in the direction of the process line, thereby causing 
the supporting stands 5 and 6 on the movable 
stands 3 and 4 to move toward or away from each 
other so that the cross bars 7 and 8 are also forced 
to move toward or away from each other. 

A cylinder 37 changes the displacement of the 
push-pull rod 32 when the pivotal point of the push- 
pull rod 32 with respect to the lever 33 is changed 
to swing the lever 33. 

The transfer method and device and the driving 
system for transfer presses described above have 
various technical problems. Firstly, a substantial 
driving force is required to vertically move the lift 
frames 1 and 2 which are both long and very 
heavy. Furthermore, it is impossible to increase the 
speed of the process line in order to increase 
productivity since such a speed increase would 
cause vibrations or oscillations of the lift frames 1 
and 2 when the articles 10 are being transferred 
resulting in dropping of the articles 10 from the 
vacuum cups 9. Moreover, the movement of the 
cross bars 7 and 8 toward and away from one 
another cannot be Increased by means of the cam 
plate 27 because of its complicated construction of 
the cam plate 27 for causing the bars 7 and 8 to 
move toward or away from each other. 

It is therefore an object of the present invention 
to make the lift component parts of a transfer 
device both compact and light, thereby decreasing 
the driving force, preventing vibrations or oscilla- 
tions and making the transfer drive system of sim- 
ple construction. 



According to the present invention a transfer 
device for a transfer press comprises guide means 
which, in use, extend parallel to and on each side 
of the process line of the press, the device com- 

5 prising a plurality of interconnected, regularly 
spaced trolleys or carriages movably supported on 
the guide means and connected, in use. to first 
drive means arranged to reciprocate the trolleys on 
the guide means, workpiece supporting means ver- 

io tically movably mounted on each trolley and con- 
nected, in use, to second drive means arranged to 
reciprocate the workpiece supporting means verti- 
cally on the trolleys and workpiece holding means 
carried by each workpiece supporting means and 

75 arranged to engage a workpiece and to hold it 
whilst moving along the process line. 

Thus in the transfer device of the present in- 
vention the workpieces are moved by moving the 
workpiece holding means vertically with respect to 
20 the trolleys and then moving the trolleys along the 
guide means and the guide means are maintained 
stationary, at least whilst the workpieces are being 
moved. 

In the prior constructions the guide means are 

as themselves moved vertically but since the work- 
piece supporting means can inherently be very 
much smaller and lighter than the guide means this 
enables the lifting gear to be very much smaller 
and cheaper than previously and also enables it to 

oo operate more rapidly thereby increasing the pro- 
ductivity of the press without risking vibration which 
might result in the workpieces becoming dislodged 
from the workpiece holding means. 

In practice, the trolleys will be spaced apart by 

as a predetermined distance equal to the spacing of 
the work stations, that is to say, the die assemblies 
which define the process line, of the transfer press. 
If each workpiece is moved by only a single work- 
piece supporting means then the workpiece sup- 

40 porting means will be spaced apart in the direction 
of the process line by the same distance. However, 
if it is desirable for the workpiece supporting 
means to be associated in pairs then these pairs 
will be spaced apart centre to centre by this dis- 

45 tance. 

in one preferred embodiment of the invention 
the workpiece supporting means are associated in 
pairs, each pair of workpiece supporting means 
being carried by associated trolleys so as to be 

so movable toward and away from one another and 
connected, in use, to third drive means arranged to 
produce such movement of the associated pairs of 
workpiece supporting means. Each associated pair 
of workpiece supporting means may be supported 

55 by only two trolleys, one on each side of the 
process line, via an elongate guide plate vertically 
movably mounted on each trolley and extending 
parallel to the process line, whereby each trolley 
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supports two workpiece supporting means. 

Each trolley may include a mechanism com- 
prising a distance adjustment bar connected to one 
of the pair of associated workpiece supporting 
means and having a rack portion reciprocably mov- 
able parallel to the process line, a horizontal rack 
connected to the other workpiece supporting 
means of the pair and reciprocably movable par- 
allel to the process line and a pinion arranged so 
that rotation thereof causes movement of the dis- 
tance adjustment bar and the horizontal rack in 
opposite directions. This mechanism may be dis- 
posed either within or outside the trolley. 

Alternatively, each trolley may support only 
one workpiece supporting means, there being two 
lines of trolleys on each side of the process line 
which are independently reclprocable. 

If each trolley supports only one workpiece 
supporting means and the trolleys on each side of 
the process line are regularly spaced apart in the 
direction of the process line the workpiece holding 
means may be associated in pairs on each work- 
piece supporting means and extend therefrom in 
opposite directions and be mounted thereon so as 
to be relatively movable in opposite directions par- 
allel to the process line. 

The workpiece supporting means may extend 
upwardly or laterally from the trolleys or be sus- 
pended below the trolleys. 

Although the guide means are maintained sta- 
tionary whilst the workpieces are being moved it 
may nevertheless be desirable to be able to adjust 
their height and thus the transfer device may in- 
clude height adjusting means arranged to move the 
guide means vertically. 

The drive system for the transfer device may 
take many forms but in the preferred embodiment 
this drive system includes a transfer lever mounted 
to pivot about a pivot shaft, a transfer cam ar- 
ranged to engage the transfer lever and to cause it 
to pivot reciprocally, a lift link rotatably carried by a 
shaft which is parallel to the pivot shaft and is 
rotatably connected to the transfer lever, a lift lever 
rotatably carried by the said pivot shaft, a lift cam 
arranged to engage the lift lever and to cause it to 
pivot reciprocally, a lift rod connecting the lift lever 
and the lift link and extending perpendicular to the 
pivot shaft and being of a length substantially equal 
to the distance between the said shaft and the said 
pivot shaft, the first and second drive means in- 
cluding the said shaft and a portion of the lift link 
remote from the said shaft, respectively. If the 
transfer device is of the type in which the work- 
piece supporting means are associated in pairs and 
are movable relative to one another the transfer 
device may further comprise a distance adjustment 
link rotatably carried by the said shaft, a distance 
adjustment lever rotatably carried by the said pivot 



shaft, a distance adjustment cam arranged to en- 
gage the distance adjustment lever and to cause it 
to pivot reciprocally and a distance adjustment rod 
connecting the distance adjustment lever and the 

s distance adjustment link and extending perpendicu- 
lar to the pivot shaft and being of a length substan- 
tially equal to the distance between the said shaft 
and the said pivot shaft, the third drive means 
including a portion of the distance adjustment link 

10 remote from the said shaft. 

Alternatively, the drive system may comprise a 
first motor connected to a trolley and a second 
motor connected to a vertically movable bar con- 
nected to the workpiece supporting means. The 

J5 drive system may further comprise a third motor 
connected to a distance adjustment bar connected 
to the workpiece supporting means. 

Whilst the drive system referred to above has 
been described as being part of the transfer device 

20 and thus as constituting the first and second and 
optionally also the third drive means referred to 
above, this drive system may find application in 
apparatus other than transfer devices of the type 
referred to above and the present invention thus 

25 embraces such a drive system per se, that is to 
say a drive system which does not constitute any 
of the drive means in the transfer device in accor- 
dance with the present invention. 

The present invention also embraces a transfer 

30 press comprising a plurality of spaced die assem- 
blies which together define a process line and a 
transfer device of the type referred to above. 

Finally, the present invention also embraces a 
method of transferring workpieces through a trans- 

35 fer press comprising engaging the workpieces by 
means of workpiece holding means carried by the 
workpiece supporting means which in turn are car- 
ried by trolleys running on guide means situated on 
each side of the process line of the press defined 

40 by a plurality of regularly spaced die assemblies, 
raising the workpiece supporting means with re- 
spect to the trolleys, advancing the trolleys and 
thus the workpieces by a distance equal to the 
spacing of the die assemblies, lowering the work- 

45 piece supporting means, releasing the workpieces, 
raising the workpiece supporting means, returning 
them to their original position and then repeating 
the procedure whilst maintaining the guide means 
stationary, at least when moving the trolleys. 

60 Further features and details of the invention will 

be apparent from the following description of cer- 
tain specific embodiments of the invention which is 
given by way of example with reference to Figures 
4 to 39 of the accompanying drawings, in which:- 

ss Figure 4 is a top view of a first preferred 

embodiment of a transfer device in accordance 
with the present invention; 

Figure 5 is a side view thereof; 
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Figure 6 is a view on an enlarged scale of a 
trolley shown in Figure 4; 

Figure 7 is a front view thereof; 

Figure 8 is a side view of the transfer drive 
device used in the first embodiment shown in Fig- 
ure 4; 

Figure 9 is an exploded perspective view 
thereof; 

Figure 10 is a side view of a first modifica- 
tion of the first embodiment of the present inven- 
tion: 

Figure 1 1 is a front view thereof: 
Figure 12 is a side view of a second modi- 
fication of the first embodiment of the present 
invention; 

Figure 13 is a side view of a third modifica- 
tion of the first embodiment of the present inven- 
tion; 

Figure 14 is a side view of a fourth modifica- 
tion of the first embodiment of the present inven- 
tion; 

Figure 15 is a top view of a second preferred 
embodiment of a transfer device in accordance 
with the present invention; 

Figure 16 is a side view thereof; 

Figure 17 is a side view of the transfer drive 
device used in the second embodiment shown in 
Figure 

Figure 18 is a top view of a third preferred 
embodiment of a transfer device in accordance 
with the present invention; 

Rgure 19 is a side view thereof; 

Figure 20 is a side view on an enlarged 
scale of a trolley used in the third embodiment of 
the present invention shown in Figure 1 8; 

Rgure 21 is a perspective view on an en- 
larged scale of a cross bar of a trolley shown in 
Figure 18; 

Rgure 22 is a top view of a modification of 
the third embodiment of the present invention; 

Rgure 23 is a side view of a fourth preferred 
embodiment of a transfer device in accordance 
with the present invention; 

Figure 24 is an enlarged view of a trolley 
used in the fourth embodiment shown in Figure 23; 

Figure 25 is a front view thereof; 

Rgure 26 is a view used to explain the 
transfer drive device used in the fourth embodi- 
ment shown in Figure 23; 

Figure 27 is a side view of a first modifica- 
tion of the fourth embodiment of the present inven- 
tion; 

Rgure 28 is a front view thereof; 

Figure 29 is a side view of a second modi- 
fication of the fourth embodiment of the present 
invention; 

Figure 30 is a front view of a trolley used in 
the second modification shown in Figure 29; 



Figure 31 is a side view of a third modifica- 
tion of the fourth embodiment of the present inven- 
tion; 

Figure 32 is a front view of a trolley used in 
s the third modification shown in Rgure 31 ; 

Rgure 33 is a partial side view of a fifth 
embodiment of the present invention; 
Figure 34 is a plan view thereof; 
Rgure 35 is a diagram showing the hydraulic 
to circuit used in the fifth embodiment shown in Rg- 
ure 33: 

Rgure 36 is a plan view of a first modifica- 
tion of the fifth embodiment; 

Figure 37 is a side view thereof; 
is Figure 38 shows a second modification of 

the fifth embodiment; and 

Rgure 39 is a side view thereof. 

In the following description, the terms 

20 "distance adjustment...", such as distance adjust- 
ment bar, distance adjustment lever, are used in 
relation to parts used in the mechanism for causing 
a pair of cross bars 60 to move toward or away 
from each other, thereby adjusting the distance 

25 between them. 

Referring firstly to the embodiment of the 
present invention illustrated in Rgures 4 to 9, a 
transfer press includes a plurality of sets of upper 
and lower dies 38 which are regularly spaced apart 

30 from each other in the direction of the process line 
and a pair of parallel guides 40 and 41 extends 
along opposite sides of the process line. A plurality 
of trolleys 42, which are movable in the direction of 
the process line, is mounted on the guides 40,41 

as and interconnected by means of connecting bars 
43 such that the distance between the adjacent 
trolleys 42 is maintained substantially equal to the 
distance between adjacent upstream and down- 
stream die sets 38 and 39. The most upstream or 

40 downstream trolley 42 is connected by a transfer 
bar 44 to a transfer drive system, that is to say a 
system for driving a transfer device in accordance 
with the present invention which will be described 
below, so that in response to the reciprocating 

45 motion of the transfer bar 44 in the direction of the 
process line, all the interconnected trolleys 42 are 
reciprocated in the direction of the process line 
simultaneously. 

A lift bar 45. which is reciprocated in the direc- 

50 tion of the process line by the transfer drive sys- 
tem to be described below, slidably extends 
through each trolley 42 and the portions of the lift 
bar 45 which are located within the trolleys 42 are 
formed with a rack 46. A pinion 47 in mesh with the 

55 rack 46 and a pinion 48 which rotates with the 
pinion 47 but is not in mesh with the rack 46 are 
rotatably mounted on each trolley 42. Vertical racks 
49 and 50 in mesh with the pinions 47 and 49, 



Copied from 10663223 on 077 23/2004 



9 



EP 0 315 381 A2 



10 



respectively extend vertically through the trolley 42 
and beyond the top thereof. 

A guide plate 51 which extends in the direction 
of the process line is securely joined to the upper 
ends of the vertical racks 49 and 50 such that it is 
moved vertically in unison with the reciprocal mo- 
tion of the lift bar 45 in the direction of the process 
line. 

A distance adjustment bar 52, which is recipro- 
cated in the direction of the process line by the 
transfer drive system to be described below, ex- 
tends slldably through each trolley 42 and the 
portions of the bar 52 located within the trolleys 42 
are formed with a rack 53. A pinion 54 in mesh 
with the rack 53 is rotatably mounted within each 
trolley 42. A horizontal rack 55 in mesh with the 
pinion 54 is mounted within the trolley 42 such that 
the rack 55 is movable in the direction of the 
process line. Two supporting stands 56 and 57 are 
mounted on the guide plate 51 such that they are 
movable in the direction of the process line. One 
supporting stand 56 is supported by the upper end 
portion of a vertical rod 58 which slidably extends 
through the stand 56 and the lower end of the 
vertical rod 58 is securely joined to the horizontal 
rack 55. The other supporting stand 57 is sup- 
ported by the upper end portion of a vertical rod 59 
which slidably extends through the stand 57 and 
the lower end of the vertical rod 59 is securely 
joined to the distance adjustment bar 52. Thus, in 
response to the reciprocal motion of -the distance 
adjustment bar 52 in the direction of the process 
line, the supporting stands 56 and 57 are caused to 
move toward or away from each other by the 
pinion 54, the horizontal rack 55 and the vertical 
rods 58 and 59. 

Work supporting means such as cross bars 60 
extend between the opposing supporting stands 56 
and 57 on the guides 40 and 41 and work clamping 
or holding means such as vacuum cups 61 adapt- 
ed to releasably engage the workpieces or articles 
by suction are attached to each cross bar 60 at a 
height corresponding to the height of the upper and 
lower dies 38 and 39 and the workpieces 62. 

The transfer drive system is illustrated in Fig- 
ures 8 and 9 and includes an L-shaped transfer 
lever 64 which is pivoted about a pivot pin 63 so as 
to be swingable in the direction of the process line 
and has at its lower end a cam follower 65 which 
contacts the cam profile surface of a transfer cam 
67 carried by a cam shaft 66 so that upon rotation 
of the transfer cam 67 the transfer lever 64 is 
caused to swing about the pivot pin 63 by the cam 
follower 65. As best shown in Figure 9, one end of 
a lift lever 68 and of a distance adjustment lever 69 
are rotatably carried by the pivot pin 63 and the 
other ends of the levers 58 and 69 carry respective 
cam followers 70, which in turn are pressed against 



a lift cam 71 and a distance adjustment cam 72, 
respectively, carried by a cam shaft 73. A horizon- 
tal shaft 74 extends through the upper end portion 
of the transfer lever 64 and a V-shaped lift rocker 

5 75 is rotatably carried by one end of the horizontal 
shaft 74 while a V-shaped distance adjustment 
rocker 76 is rotatably carried by the other end of 
the horizontal shaft 74. A lift rod 77 which is 
parallel with and equal in length to the line con- 

io necting the pivot shaft 63 and the horizontal shaft 
74 has its upper and lower ends pivotally con- 
nected to one end of the transfer rocker 75 and to 
a point between the ends of the lift lever 68, 
respectively, whereby a parallelogram linkage is 

is defined. In like manner, the upper and lower ends 
of the distance adjustment rod 78 are pivotally 
connected to one end of the distance adjustment 
rocker 76 and a point between the ends of the 
distance adjustment lever 69, whereby a parallel- 

20 ogram linkage is also defined. Therefore when the 
transfer cam 67 swings the transfer lever 64, the lift 
rocker 75 can be swung independently by the lift 
cam 71, the lift lever 68 and the lift rod 77 while 
the distance adjustment rocker 76 can also swing 

25 independently by the action of the distance adjust- 
ment cam 72, the distance adjustment lever 69 and 
the distance adjustment rod 78. 

The upper end of the transfer lever 64 is con- 
nected to the downstream end of the transfer bar 

30 44 by a connecting rod 79. Alternatively, the trans- 
fer bar 44 may be omitted and the transfer lever 64 
may be directly connected to the most upstream or 
downstream trolley 42. The other end of the lift 
rocker 75 is connected to the downstream end of 

as the lift bar 45 by a connecting rod 80. The other 
end of the distance adjustment rocker 76 is con- 
nected to the downstream end of the distance 
adjustment bar 52 by a connecting rod 81. 

The mode of operation of the first embodiment 

40 is as follows: When the transfer cam 67 swings the 
transfer lever 64, the connecting rod 79 and the 
transfer bar 44 are moved in the direction of the 
process line so that the trolleys 42 interconnected 
by the connecting bars 43 in the manner described 

45 above are caused to reciprocate in unison in the 
direction of the process line. 

When the lift cam 71 swings the lift lever 68 
with respect to the transfer lever 64 while the lever 
64 is swinging, the lift rocker 75 is caused to swing 

so by the lift rod 77 so that the connecting rod 80 and 
the lift bar 45 are caused to move in the direction 
of the process line with respect to the transfer bar 
44 and consequently the cross bars 60 are moved 
vertically by the pinions 47 and 48, the vertical 

55 racks 49 and 50 and the guide plates 51. 

In like manner, when the distance adjustment 
cam 72 causes the distance adjustment lever 69 to 
swing with respect to the transfer lever 64 while the 
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.lever 64 is swinging, the distance adjustment roc- 
ker 76 is caused to swing by the distance adjust- 
ment rod 78 so that the connecting rod 81 and the 
distance adjustment bar 52 connected thereto are 
caused to move in the direction of the process line 
with respect to the transfer bar 44. As a result, the 
pairs of cross bars 60 are moved toward and away 
from each other by the pinions 54, the horizontal 
racks 55, the vertical rods 58 and 59 and the 
supporting stands 56 and 57. 

As the cross bars 60 are reciprocated in the 
direction of the process line the vacuum cups are 
actuated and deactuated at the appropriate times 
to engage and release the workpieces. The various 
movements are so combined and timed that the 
workpieces 62 are sequentially transferred toward 
the downstream direction of the process line and 
pressed at each press station. 

The vertical stroke and the horizontal stroke of 
the motion of the cross bars 60 and the timing of 
the vertical and horizontal motion thereof can be 
artibrarily selected by changing the cam profiles of 
the lift cam 71 and the distance adjustment cam 
72. which selection is independent of the stroke of 
the trolleys 42 which in turn is dependent upon the 
transfer lever 64. In the event that no relative 
movement of the pairs of cross bars toward or 
away from each other is needed due to the specific 
shape and/or materials of the workpieces 62, the 
cam profile of the distance adjustment cam 72 may 
be shaped to maintain the angle between the dis- 
tance adjustment lever 69 and the tranfer lever 64 
at a constant predetermined value during the 
swinging motion. 

The transfer drive system of the first embodi- 
ment is of simple construction and the vertical and 
horizontal stroke of the pairs of cross bars 60 and 
the timing of the vertical and horizontal motions 
thereof can be freely selected, and the available 
strokes are longer in length. Furthermore, the com- 
ponent parts are connected with pin or pivot joints 
so that any play between them can be reduced to 
a minumum and therefore the pressing operation 
can be carried out with a high degree of dimen- 
sional accuracy. 

The transfer device is so designed and con- 
structed that the trolleys 42 reciprocate along the 
guides 40 and 41 which are vertically fixed during 
transfer of the workpieces 62. During such transfer, 
only the work supporting means comprising the 
guide plates 51. the supporting stands 56 and 57 
and the pairs of cross bars 60 supported on the 
trolleys 42 are permitted to move vertically. As a 
result, the lift mechanism is both compact and light 
and only a small amount of power is needed to 
move the cross bars 60 vertically. No vibrations or 
oscillations occur during the operation of the lift 
mechanism so that the vacuum cups 60 positively 



retain the workpieces 62 and do not release or 
drop them. Thus, it becomes possible to increase 
the speed of the process line, thereby improving 
productivity. 

s Figures 10 and 11 show a first modification of 

the first embodiment of the present invention in 
which the rack 53' on the distance adjustment bar 
52 and a portion of the horizontal rack 55 are 
formed at positions outside the trolley 42 and a 

io pinion 54 is meshed with these racks such that it 
is moved In the direction of the process line in 
unison with the trolley 42. Therefore the trolley 42 
can be made even lighter so that in addition to the 
effects attained by the first embodiment described 

is above, the speed of the process line can be further 
increased. 

Figure 12 shows a second modification of the 
first embodiment in which the horizontal rack 55 
and the distance adjustment bar 52 freely extend 

20 through and are supported by the lower end por- 
tions of the vertical rods 58' and 59'. The second 
modification can attain the same effects and advan- 
tages as the first embodiment. 

Figure 13 shows a third modification of the first 

25 embodiment in which the transfer lever 64 and the 
transfer bar 44 are connected through a carriage 
82 movable in the direction of the process line 
along the guide 40; the lift rocker 75 and the lift bar 
45 are connected through a carriage 83 movable 

so on the carriage 82 in the direction of the process 
line; and the distance adjustment rocker 76 and the 
distance adjustment bar 52 are connected through 
a carriage 84 movable on the carriage 82 in the 
direction of the process line. The third modification 

35 can also attain the same effects and advantages as 
the first embodiment. 

Figure 14 shows a fourth modification of the 
first embodiment in which the transfer bar 44, the 
lift bar 45 and the distance adjustment bar 52 are 

40 formed with racks 127, 128 and 129. respectively, 
which are in mesh with pinions 130, 131 and 132, 
respectively, carried by the drive shafts of motors, 
e.g. servomotors 133, 134 and 135, respectively, 
so that when these motors 133, 134 and 135 are 

45 energised, the transfer bar 44. the lift bar 45 and 
the distance adjustment bar 52 are reciprocated in 
the direction of the process line. The fourth modi- 
fication can also attain the same effects and advan- 
tages as the first embodiment. 

so The second preferred embodiment of the 

present invention is illustrated in Figures 15 to 17 
and is generally similar to the first embodiment 
except that each pair of cross bars 60 is supported 
by two ( pairs of transversely opposing trolleys 42 

55 and 42', respectively, whereby the cross bars 60 
can be vertically mdved independently of each 
other. The trolleys 42 and 42' are drivingly coupled 
to two transfer drive systems each including a 
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transfer lever 64. a lift lever 68 and so on, as 
described in connection with the first embodiment. 
The drive system for moving the trolleys 42' is not 
shown. It is of course apparent that the drive sys- 
tems shown in Figures 8, 13 and 14 may be 
designed and constructed to Include only a transfer 
mechanism and a lift mechanism as needs de- 
mand, which fact applies also to the embodiments 
and their modifications described below. 

In the second embodiment, the transfer levers 
64 in the two drive systems are driven indepen- 
dently of each other to effect the workpiece trans- 
fer operation and the movement toward or away 
from each other of the trolleys 42 and 42 and 
hence the pairs of cross bars 60. 

As in the first embodiment, the lift mechanism 
can be both compact and light so that the driving 
force can be reduced. Furthermore, the workpieces 
can be prevented from dropping during the transfer 
step so that the speed of the process line can be 
increased, thereby improving productivity. In addi- 
tion, the lift mechanism incorporated in each trolley 
is lighter as compared with the first embodiment, 
whereby the speed of the process line can be 
further increased. 

The third embodiment of the present invention 
is illustrated in Figures 18 to 21 and is again 
generally similar to the first embodiment with the 
exception of the following features: The cross bars 
60 are arranged singly rather than in pairs and are 
vertically movably supported by an associated pair 
of opposing trolleys 42. A shaft 88 extends through 
each cross bar 60 along the longitudinal axis there- 
of and is rotatable by a motor 87. A plurality of 
spaced pinions 89 are mounted on the shaft 88. 
Each pinion 89 is in mesh with a respective pair of 
upper and lower racks 90 and 91 extending in the 
direction of the process line and vacuum cups 61 
are attached to the outer ends of the racks 90 and 
91 remote from the pinions 89. When the motor 87, 
e.g. a servomotor, is energised, the upper and 
lower racks 90 and 91 are moved in opposite 
directions by the shaft 88 and the pinions 89 so 
that the vacuum cups 61 are moved toward or 
away from the adjacent upstream and downstream 
vacuum cups. 

The third embodiment achieves all the advan- 
tages of the second embodiment. In addition, the 
trolleys 42 can be made very light so that the 
speed of the process line can be further increased. 

In the event that no distance adjustment move- 
ment is required, depending upon type or variety of 
the workpieces 62, the vacuum cups 61 may be 
directly attacjed to the cross bars 60. 

Figure 22 shows a modification of the third 
embodiment in which a pair of spaced elongate 
slots 93 are formed in and extend in the longitudi- 
nal direction of each cross bar 60. Pins 94 and 95 



are slidably fitted into the slots 92 and 93, respec- 
tively, and one pin 94 is connected to the piston 
rod of a piston/cylinder unit 96 which is extendable 
and retractable in the longitudinal direction of the 

5 cross bar 60. Two links of a pantograph 97 are 
joined to the pin 93 while the remaining two links of 
the pantograph are joined to the pin 94, i.e. two 
opposing apexes of the pantograph or parallel- 
ogram 97 are connected to the pins 93 and 94. 

w The remaining two opposing apexes of the pan- 
tograph 97 are joined to the vacuum* cups 61. 
When the cylinder 96 is extended or retracted, the 
pins 94 and 95 are displaced in the slots 92 and 
93. respectively, so that the pantograph 97 is 

is driven to move the vacuum cups 61 towards or 
away from each other. This modification can also 
attain the same effects and advantages as the third 
embodiment. 

In Figure 22, reference numeral 98 represents 

20 a link connecting the pins 94;99, an expandable- 
and-retractable diagonal member connecting the 
vacuum cups 61; and 100, a guide formed through 
the cross bar 60 for guiding the diagonal member 
99. 

25 The fourth embodiment of the present inven- 

tion is illustrated in Figures 23 to 26 and is again 
generally similar in construction to the third em- 
bodiment except that the guide 40' is disposed 
substantially in coplanar relationship with or at a 

30 position higher than the upper surface of the upper 
die 38 when the die 38 is removed and placed over 
the lower die 39 during the replacement of the 
upper and lower dies 38 and 39 in a press (not 
shown) (In figure 23, the guide 40' is shown as 

3$ being disposed at a position higher than the upper 
end of the stroke of the upper die 38). The cross 
bars 60' are securely attached to the lower ends of 
respective vertical racks 49. 

A gear box 101 mounted on the most down- 

40 stream trolley 42 is connected to a rod 79 extend- 
ing from the upper end portion of the transfer bar 
64. A rod 80 extends from the upper end portion of 
- the lift link 75 and is connected to a sector gear 
104 which transmits the driving force to the lift bar 

45 45 through gears 102 and 103 mounted in the gear 
box 101. 

Reference numeral 105 designates a bolster 
upon which the lower dies 39 are mounted in 
replacement of the upper and lower dies 38 and 
so 39; 106, rollers attached to the trolley 42; 107, a 
cylinder for adjusting the height of the guide 40'; 
and 108, a clamping cylinder. 

Instead of the vacuum cups 61 being directly 
attached to the cross bars 60', they may be in- 
55 directly mounted on the cross bar 60' for distance 
adjustment movement, as in the third embodiment. 

The fourth embodiment achieves the same ad- 
vantages as the third embodiment and thus the 
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-speed of the process line can be increased so that 
productivity can be improved. 

Furthermore, the guide 40' is disposed at a 
relatively high position so that when maintaining or 
replacing the upper and lower dies 38 and 39, it is 
not necessary to lift and retract the guide 40' so 
that the replacement or maintenance of the dies 
can be accomplished relatively rapidly whereby 
productivity can be further improved. 

Figures 27 and 28 show a first modification of 
the fourth embodiment In which, as in the first 
embodiment, the cross bars 60' are arranged in 
pairs and supported between the transversely op- 
posed trolleys 42. 

Figures 29 and 30 show a second modification 
of the fourth embodiment. A supporting member 
109 is securely attached to the lower ends of the 
vertical racks 49 and 50. An opening-and-closing 
rack 110, whcih is reciprocable in the direction of 
the process line, extends through the trolley 42. 
The upper end of a vertically extending rotary shaft 
112. which is rotatably supported by bearings (not 
shown) in the trolley 42, is securely joined to the 
centre of rotation of a pinion 1 1 1 in mesh with the 
rack 110 and the lower end of the shaft 112 ex- 
tends through the supporting member 109. A inner 
bearing 113 is fitted over the shaft 112 within the 
supporting member 109 such that it can be rotated 
in unison with the rotary shaft 112 and can slide in 
the axial direction thereof. A pinion 114 is securely 
fitted over the outer periphery of the linear bearing 
114 and is in mesh with a rack of a work support-' 
ing means 115 such as a finger-like shaft which 
extends perpendicular to the direction of the pro- 
cess line and freely extends through the supporting 
member 109. A work holding means 116 such as a 
finger is connected to the end of the finger-like 
shaft 115 close to the die so that when the 
opening-and-closing rack 110 is moved in the di- 
rection of the process line, the finger 116 at the 
extreme end of the shaft 115 can be opened or 
closed in the direction perpendicular to the direc- 
tion of the process line. 

An opening-and-closing lever 119 which is 
pivotably carried by the pivot pin 63 and driven by 
a cam follower 118 and an opening-and-closing 
cam 117 which is rotated by a driving means (not 
shown), an Lshaped opening-and-closing link 120 
attached to the upper end of the transfer bar 64 
and an opening-and-closing rod 121 whose upper 
and lower ends are pivotally connected to one arm 
of the L-shaped link 120 and the opening-and- 
closing lever 119, respectively, define a parallel- 
ogram linkage. A rod 123 equal in length to the rod 
79 connects the other arm of the Lshaped link 120 
with the sector gear 122 mounted in the gear box 
101, thereby forming a second parallelogram link- 
age. The driving force is thus transmitted to the 



opening-and-closing rack 110 through a gear 124 
in mesh with the sector gear 122 mounted in the 
gear box 101 and a gear 125 carried by the shaft 
of the gear 1 24 coaxially thereof. 
5 Figures 31 and 32 show a third modification of 

the fourth embodiment which is generally similar to 
the second modification except that the finger 1 1 6 
is opened or closed by a cylinder 126. 

The first, second and third modifications of the 
w fourth embodiment can all attain the same effects 
and advantages as the fourth embodiment. 

Figures 33 to 35 show a fifth embodiment of 
the present invention which is generally similar in 
construction to all the preceding embodiments ex- 

t5 cept that uprights 136 for the transfer presses have 
vertically extending guide members 137 along 
which guide bodies 138 are sfidable. The guide 
bodies 138 are attached to the pair of guides 40 
and 41 and vertically movably support the latter on 

20 the uprights 136. The uprights 136 and the guides 
40 and 41 are connected respectively by cylinders 
139 and 140 which serve as height adjustment 
means. The cylinders 139 and 149 communicate 
with a synchronism cylinder 150 which comprises 

25 two cylinder portions 147 and 148. as shown in 
Figure 35. More specifically, the cylinder portion 
147 has a piston 141 and a liquid-pressure cham- 
ber 143 and 144 on each side of the piston 141; in 
like manner, the cylinder portion 148 has a piston 

30 142 and a liquid-pressure chamber 145 and 146 on 
each side of the piston 142. The cylinder portions 
1 47 and 1 48 are connected in series by a rod 1 49 
to provide the synchronism cylinder 150. The 
liquid-pressure chambers 143 and 145 of the cyl- 

35 inder portions 147 and 148 communicate thorugh 
flow passages 151 and 152 with the rod-side cham- 
bers of the cylinders 139 and 140. The head-side 
chambers of the cylinders 139 and 140 commu- 
nicate through a flow passage 153 with a direc- 

40 tional control valve 154 which in turn communi- 
cates with the liquid-pressure chamber 148 of the 
synchronism cylinder 150 through a flow passage 
156 which includes a pilot check valve 155 and 
communicates at its pilot port with the flow pas- 

45 sage 153. The directional control valve 154 further 
communicates with a pump 158 as well as a tank 
157. 

The trolleys and the work supporting means 
are omitted from Figures 33 and 34 for the sake of 

so simplicity. 

The fifth embodiment can of course attain the 
same effects and advantages as any of the preced- 
ing embodiments. Moreover, in this embodiment, 
during or prior to the pressing operation the height 

55 of the guides 40 and 41 can be adjusted in accor- 
dance with the height of the dies 38 and 39 and/or 
the height of the workpieces to be transferred by 
means causing the cylinders 139 and 140 to ex- 
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tend or retract. When exchanging the dies 38 and 

39 or maintaining the transfer presses, the guides 

40 .and 41 can be retracted to non-interfering posi- 
tions. More specifically, the guides 40 and 41 may 
be lifted by feeding working liquid from the tank 
175 through the directional control valve 154 and 
the synchronism cylinder 150 to the rod-side 
chambers of the cylinders 139 and 140 to retract 
the cylinders 139 and 140; on the other hand, the 
guides 40 and 41 may be lowered by feeding the 
working liquid to the head-side chambers of the 
cylinders 139. 

The chambers 1 43 and 1 45 of the synchronism 
cylinder 150 are arranged to change in volume in 
unison so that the pair of guides 40 and 41 can be 
synchronously height-adjusted. 

The pilot check valve 155 in the flow passage 
156 serves to prevent back flow from the synchro- 
nism cylinder 150 so that the guides 40 and 41 can 
be maintained at the desired height. When the 
guides 40 and 41 are to be lowered, the working 
liquid in the flow passage 153 acts on the pilot port 
of the pilot check valve 155 to open the latter so 
that the working liquid can be discharged from the 
flow passage 156 to the thank 158. 

Figures 36 and 37 show a first modification of 
the fifth embodiment in which, instead of the cyl- 
inders, jacks 161 are employed as the height ad- 
justing means which are driven by motors 159 and 
associated gearing 160. 

• Figures 38 and 39 show a second modification 
of the fifth embodiment which employs pinions 162 
and vertically extending racks 163 in mesh with the 
pinions 162 instead of the jacks in the first modi- 
fication. The pinions 162 are connected to the 
gearing 160 while the rack 163 is connected at its 
upper end to the corresponding guide 40 or 41. 
The first and second modification can attain the 
same effects and advantages as the fifth embodi- 
ment. 

It is to be understood that the present invention 
is not limited to the embodiments and their modi- 
fications described above and that further various 
modifications may be effected. For instance, the 
transfer devices and the drive systems of the var- 
ious embodiments and their modifications may be 
combined in various manners. The number of the 
work supporting means may be three or more. 



Claims 

1 . A transfer device for a transfer press com- 
prising guide means which, in use, extend parallel 
to and on each side of the process line of the 
press, the device comprising a plurality of intercon- 
nected, regularly spaced trolleys movable support- 
ed on the guide means and connected, in use, to 



first drive means arranged to reciprocate the trol- 
leys on the guide means, workpiece' supporting 
means vertically movably mounted on each trolley 
and connected, in use, to second drive means 

5 arranged to reciprocate the workpiece supporting 
means vertically on the trolleys and workpiece 
holding means carried by each workpiece support- 
ing means and arranged to engage a workpiece 
and to hold it whilst moving along the process line. 

10 2. A device as claimed in claim 1 in which the 
supporting means are associated in pairs, each pair 
of workpiece supporting means being carried by 
associated trolleys so as to be movable toward and 
away from one another and connected, in use, to 

is third drive means arranged to produce such move- 
ment of the associated pairs of workpiece support- 
ing means. 

3. A device as claimed in claim 2 in which 
each associated pair of workpiece supporting 

20 means is supported by two trolleys, one on each 
side of the process line, via an elongate guide plate 
vertically movably mounted on each trolley and 
extending parallel to the process line, whereby 
each trolley supports two ' workpiece supporting 

25 means. 

4. A device as claimed in claim 2 or claim 3 in 
which each trolley includes a mechanism compris- 
ing a distance adjustment bar connected to one of 
the pairs of associated work supporting means and 

30 having a rack portion reciprocably movable parallel 
to the process line, a horizontal rack connected to 
the other work supporting means of the pair and 
reciprocably movable parallel to the process line 
and a pinion arranged so that rotation thereof 

as causes movement of the distance adjustment bar 
and the horizontal rack in opposite directions. 

5. A device as claimed in claim 2 in which 
each trolley supports only one workpiece support- 
ing means, there being two lines of trolleys on 

40 each side of the process line which are indepen- 
dently reciprocable. 

6. A device as claimed in claim 2 or claim 5 in 
which each trolley supports only one workpiece 
supporting means and the trolleys on each side of 

45 the process line are regularly spaced in the direc- 
tion of the process line, the workpiece holding 
means being associated in pairs on each work- 
piece supporting means and extending therefrom in 
opposite directions and mounted so as to be rela- 

50 tively movable in opposite directions parallel to the 
process line. 

7. A device as claimed in any one of the 
preceding claims including height adjustment 
means arranged to move the guide means verti- 

ss cally. 

8. A device as claimed in any one of the 
preceding claims including a drive system compris- 
ing a transfer lever mounted to pivot about a pivot 
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-shaft, a transfer cam arranged to engage the trans- 
fer lever and to cause it to pivot reciprocally, a lift 
link rotatable carried by a shaft which is parallel to 
the pivot shaft and is rotatably connected to the 
transfer lever, a lift lever rotatably carried by the 5 
said pivot shaft, a lift cam arranged to engage the 
lift lever and to cause it to pivot reciprocally and a 
lift rod connecting the lift lever and the lift link and 
extending perpendicular to the pivot shaft and be- 
ing of a length substantially equal to the distance ;o 
between the said shaft and the said pivot shaft, the 
first and second drive means including the said 
shaft and a portion of the lift link remote from the 
said shaft, respectively. 

9. A device as claimed in claim 2 and claim 8 75 
further comprising a distance adjustment link 
rotatably carried by the said shaft, a distance ad- 
justment lever rotatably carried by the said pivot 
shaft, a distance adjustment cam arranged to en- 
gage the distance adjustment lever and to cause it 20 
to pivot reciprocally and a distance adjustment rod 
connecting the distance adjustment fever and the 
distance adjustment link and extending perpendicu- 
lar to the pivot shaft and being of a length substan- 
tially equal to the distance between the said shaft 25 
and the said pivot shaft, the third drive means 
including a portion of the distance adjustment link 
remote from the said shaft. 

10. A method of transferring workpieces 
through a transfer press comprising engaging the 30 
workpieces by means of workpiece holding means 
carried by workpiece supporting means which in 

turn are carried by trolleys running on guide means 
situated on each side of the process line of the 
press defined by a plurality of regularly spaced die as 
assemblies, raising the workpiece supporting 
means with respect to the trolleys, advancing the 
trolleys by a distance equal to the spacing of the 
die assemblies, lowering the workpiece supporting • 
means, releasing the workpieces, raising the work- 40 
piece supporting means, returning them to their 
original position and then repeating the procedure 
whilst maintaining the guide means stationary, at 
least while moving the trolleys. 
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© Transfer device for transfer presses. 



© A transfer press includes a plurality of regularly 
CO spaced upper and lower dies (38 and 39) which 
^together define a process line and parallel guides 
^ (40 and 41 ) on opposite sides of the process line. A 
00 plurality of Interconnected, regularly spaced trolleys 
C>(42) are movably supported on the guides (40,41) 
tf> and connected to first drive means (64,67) arranged 
*™to reciprocate the trolleys on the guides. Workpiece 
W supporting means (60) are vertically movably moun- 



ted on the trolleys and extend perpendicular to the 
process line and are connected to second drive 
means (75,68.71) arranged to reciprocate the work- 
piece supporting means vertically on the trolleys. 
Workpiece holding means constituted by vacuum 
cups (61) are carried by each workpiece supporting 
means and arranged to engage a workpiece (62) and 
to hold it whilst moving along the process line. 



Xerox Copy Centre 

Copied from 10663223 on 077 2 3/2 0 0 4 



Fig. 5 



38 38 




2 

Copied from 10663223 on 07/23/2004 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 88 31 0164 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation or document with indication, where appropriate, 
1 of relevant passages 



PATENT ABSTRACTS OF JAPAN , vol. 11, m 
67 (M-566)[2514], 28th February 1987; 
JP-A-61 226 128 (HONDA MOTOR) 
08-10-1986 

* Abstract; figures 1,7 * 

US-A-3 771 669 (MAGGIONI) 

* Column 3, lines 47-53; figure 1 * 

DE-A-3 237 191 (KOMATSU) 

* Claim 1 * 

PATENT ABSTRACTS OF JAPAN, vol. 7, no 
102 (M-211)[1247], 30th April 1983; & 
JP-A-58 23 523 (HARIMA JUK0KY0) 
12-02-1983 

* Abstract; figure 2 * 

DE-A-3 238 729 (KOMATSU) 

* Abstract * 

JP-A-61 167 225 (17-10-1986) 



it search report has been drawn up for aU claims 



1-3,10 



B 21 D 43/05 



D*to of completion of the uerc 

12-02-1990 



K0RTH C-F.F.A. 



CATEGORY OF CITED DOCUMENTS 



V : particularly relevant if combined with ai 

document of the same category 
A : technological background 



it published on, or 
after the filing date 
: document cited in the application 



& : member of the same patent family, corresponding 



Copied from 10f>b ? ! on 0 • ' i //>()() I 



